Abstract-A great deal of information has been obtained on the system of growth hormone and IGF-1 in development of osteoporosis. The imbalance of this system may be the cause of diseases of neonatal period as well as disease associated with aging. In old age, the synthesis of IGF -1 declines as well as the action of this peptide on tissues. The aim of this study is to find out the association between serum IGF-1 levels and bone mineral density. Sixty postmenopausal non osteoporotic women and sixty postmenopausal osteoporotic women were selected for this study. Out of 60 cases, 50 postmenopausal osteoporotic women completed the study. Bone mineral density (BMD) of postmenopausal women with symptom of osteoporosis was measured by ultrasonic bone densitometry (UBIS5000).Postmenopausal women with BMD results of T score ≤ -2.5 were selected as cases and that of > -1 were selected as controls. Serum IGF -1 level was measured by ELISA method after removal of IGFBP from IGF -1. In this study, both base line BMD and serum IGF-1 level of the osteoporotic women were significantly lower than that of non osteoporotic women (p < 0.05). BMD and serum IGF-1 level in 3 months after calcitonin injection of osteoporotic women were significantly higher (p < 0.001) than that of baseline BMD and serum IGF-1 level. There was positive correlation between baseline serum IGF-1 and BMD level in postmenopausal osteoporotic women (r = 0.470, p = 0.001) as well as in control (r = 0.288, p= 0.025). It is hoped that this study will serve as ground for further study in the related fields, and thus, as part for the development of applications in the management of postmenopausal osteoporotic women.
I. INTRODUCTION
Insulin like growth factor-1 (IGF-1) plays an important role in the regulation of somatic cell growth, metabolism, cell proliferation and differentiation [9] . Most IGF-1(> 80%) circulates in a form of a high affinity complex (150kDa), which also contains IGFBP -3 and an acid-labile subunit (ALS).The incorporation of IGFs into this complex may Manuscript received May 30. HEIN LATT WIN FICS is with department of orthopaedics,wuhan union hospital, tongji medical college, huazhong university of science and technology wuhan, china, 430020.
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Correspondent should be sent to Dr Hta Kyi Sunn,Emailhksunn@gmail.com limit their effects on metabolism [14] . It is essential for longitudinal bone growth [8] , as it stimulates proliferation and differentiation of chondrocytes in the epiphyseal plate [5] , play a role in trabecular and cortical bone formation, stimulate both proliferation and differentiation of osteoblasts, increases type I collagen synthesis, alkaline phosphatase activity and osteocalcin production [23] . IGF-1 can exert anabolic effects on bone mass not only during growth, but also during adulthood [2] .
IGF-1 is the principal regulator of linear growth. In the skeleton, GH stimulates osteoblast and chondrocyte production of IGF-1 [5] . Serum concentrations of IGF-1 reflect GH secretion to an indicator of GH status. Although GH represents the principal hormonal regulator of circulating IGF-1, other determinants affect IGF-1 concentrations both in the serum and in tissue. The nutrient status of an individual can profoundly affect serum IGF-1 [22] .Protein caloric malnutrition limits IGF-1 synthesis in the liver and leads to a 50% reduction in circulating concentrations even among healthy volunteers. Not only does serum concentration of IGF-1 decline dramatically, but the bioactivity of IGF-1 is also markedly reduced by malnutrition. There is evidence that zinc deficiency can inhibit IGF-1 synthesis in liver and bone [7] . Serum IGF concentration also vary with age, sex, pubertal stage and physiological condition and ethnicity [12] .Advanced age is associated with a progressive decrease in serum IGF-1 because GH secretion declines 14% per decade of life [26] .This decrement in IGF-1 is attributable to increased somatostatinergic tone and a generalized reduction in the pulses of GH releasing hormones and GH releasing peptides. Declining sex steroid production may also negatively impact the GH / IGF-1 axis [15] .
II. AIM
The aim of this study is to find out the association between serum IGF-1 levels and bone mineral density, before and after injecting calcitonin to post menopausal osteoporotic women.
III. MATERIALS AND METHODS
Sixty postmenopausal osteoporotic women (age ≥ 50 years) who visited the outpatient Department of the Orthopaedics Hospital with a low BMD (T score ≤ -2.5) and treated with calcitonin injections were enrolled as cases. Sixty postmenopausal non osteoporotic women (age ≥ 50 years) with a normal BMD (T score > -1) were enrolled as control. Inclusion criteria for postmenopausal women was age greater than or equal to 50 years. Cases with coronary artery disease, diabetes mellitus, hypothyroidism, and other endocrine disorders, liver disease, on estrogen therapy, suspected malignancy and patients with fresh fractures or healing fractures were excluded from this study.
Recombinant human IGF-1, recombinant human IGF-2, anti human IGF-1 (goat), peroxidase conjugated antigoat (rabbit) and O-phenylenediamine dihydrochloride (OPD -5 mg) were used from Sigma, Japan. Salmon calcitonin (calcinin) 50IU from Nastech Company, India was used as subcutaneous injection per day for 5 days continuously.
This Quasi -experimental study was carried out from December 2006 to December 2009. BMD measurement of Calcaneus was done at first visit. For cases, BMD measurement was repeated 3 months after treatment. Determination of serum IGF-1 concentration was done by Enzyme Linked Immunosorbent assay. Acid ethanol extraction method was used to remove IGFBP from IGF-1 and excess IGF -2 was added to bind with binding protein.
IV. STATISTICAL ANALYSIS
Results were recorded in the pro forma and data were analyzed by Minitab ®14 statistical software. The variables were presented as mean and standard deviation. Student t test (paired and unpaired) were applied to test the significance difference between means on 95% confidence interval. Evaluation was done at the probability level of < 0.05. Pearson coefficient of correlation (r) was calculated.
V. RESULT
The postmenopausal osteoporotic study group of sixty women and the non osteoporotic control group of sixty women volunteered to participate in this study. The osteoporotic study group of women was treated with calcitonin injection. Two women from the osteoporotic study group quitted due to allergic reaction and gastrointestinal disturbance within 5 days of treatment with calcitonin. Seven women from the osteoporotic study group abstained from follow up after 3 months of treatment. One woman from the osteoporotic study group expired with other disease prior to follow up. Therefore out of 60 cases only 50 postmenopausal osteoporotic women completed the study. Serum IGF-1 level of fifty postmenopausal osteoporotic women were assigned to three groups, group 1 (baseline), group 2 (5 days after calcitonin treatment), group 3(3 months after calcitonin treatment). Serum IGF-1 levels of baseline, 5 days after treatment and 3 months after treatment were 211.24± 36.30 ng/ml , 289.46± 42.97 ng/ml and 301.42 ± 45.22ng/ml ( p<0.001*). Analysis with one way ANOVA indicated a statistically significant difference between the groups (F 2.147 = 69.09, p < 0.001*). There was also significant correlation between BMD (T score) of baseline (-3.18 ± 0.61) and 3 months after treatment in cases (-2.47 ± 0.59) (p <0.001*) ( Table 3 ). As shown in figure 6 , year after menopause of osteoporotic cases and baseline serum IGF -1 level were negatively correlated (r = -0.365, p= 0.009).
Similar weak negative correlation was also seen between year after menopause of control and serum IGF -1 level of control (r = -0.258, p=0.047). So, the earlier the time of menopause, the more decrease in serum IGF-1 level and more susceptible to develop osteoporosis.
VI. DISCUSSION
BMD values of postmenopausal osteoporotic women in this study were consistent with that of other countries [19, 25] .BMD values of postmenopausal osteoporotic women were in the range between T score of -2 and -3. It may probably be due to a similar disease process of osteoporosis among women of this particular age in all races.BMD levels of osteoporotic women was the same in negative value, but high or low intake of dietary calcium made little significance.
In this study, BMD is reduced in osteoporotic women than non osteoporotic women. Genetic and environmental factors interact and synchronize function to get maximum level of BMD [21] . In osteoporotic women, these functions are deteriorated and then reduce BMD. Estrogen deficiency can cause loss of bone through the direct action of estrogen on bone cells, which are involved in restraining bone turnover, and through the loss of action of estrogen on the tissue and kidney, which maintain extra skeletal calcium fluxes. Estrogen deficiency allows the production of factors that stimulate the osteoclastogenesis such as interleukin (IL). It may also inhibit osteoprotegerin (OPG), which is soluble decoy receptor for RANKL. Estrogen deficiency, by these mechanisms can lead to osteoclastogenesis, reduced life span of osteoblasts and osteocytes [16] .
In the present study, the mean serum IGF-1 level of postmenopausal osteoporotic women was significantly lower than that of postmenopausal non osteoporotic women. It may be due to the decline in IGF-1 level after menopause which corresponds to the decrease in growth hormone level that occurs after menopause. Growth hormone regulates the production of IGF-1 in bone [3] . The serum IGF-1 level of osteoporotic women was compatible with that of various investigators [6, 11, 18] .
In the present study, baseline serum IGF -1 level was significantly correlated with baseline BMD of osteoporotic women (r = 0.470, p = 0.001) as well as baseline BMD of non osteoporotic women (r = 0.346, p= 0.006). It is in agreement with the finding of various investigators [4, 6, 17] .It can be suggested that in postmenopausal osteoporotic women, osteoblast cell levels are reduced after aging and production of GH and also IGF -1 from osteoblast cells are reduced. Moreover, estrogen level is reduced after menopause and subsequently absorption of calcium from gut is also reduced, which leads to a reduction in BMD [26] . In the present study, age was significantly correlated with baseline serum IGF -1 level of postmenopausal osteoporotic women (r = -0.378, p= 0.007) as well as non osteoporotic women (r = -0.321, p = 0.012). It may be suggested that after aging, the osteoblast cells are reduced and IGF-1 level is also reduced as it is synthesized from osteoblasts [4] .
In the present study, age was negatively correlated with baseline BMD of osteoporotic women (r = -0.358, p = 0.011) as well as baseline BMD of non osteoporotic women (r = -0.175, p = 0.178).This may be due to decline in estrogen level after menopause which contribute to increased bone loss. Estrogen deficiency increases extracellular calcium level and consequently suppresses renal calcium reabsorption and calcium absorption from gut via effects on PTH and calcitriol. Calcium is a substrate for bone mineralization as well as a central component of bone health. This may be due to increased resistance to action of vitamin D in the gut. Estrogen deficiency may impair calcium absorption directly or via decreased vitamin D production.
In the present study, duration of menopause was also negatively correlated with baseline serum IGF -1 level of osteoporotic women (r = -0.365, p = 0.009) as well as non osteoporotic women (r = -0.258, p = 0.047). It may be due to effect of estrogen level on production of IGF -1 because estrogen level decline progressively after menopause.
In the present study, significant negative correlation was found between year after menopause and baseline BMD of osteoporotic women (r = -0.342, p = 0.015). It is similar to the finding of previous investigator [4] . It is suggested that menopause is a transition from estrogen repletion to estrogen deficiency. The median age at menopause is 51 years. This transition is marked by rapid bone loss, reduced fracture risk and reduced BMD. The longer the duration of menopause, the greater the loss of BMD in osteoporotic women was seen in present study.
Serum IGF-1 level was increased 3 months after calcitonin injection in postmenopausal osteoporotic women. Before menopause there is a rise in estrogen level which inhibits the production of IL-6 [10] . Following menopause the effect is vice visa [24] .Calcitonin reduces the production of cytokine [1, 20] and then serum IGF -1 level was negatively correlated with IL-6 [13] .
VII. CONCLUSIONS
Calcitonin inhibits production of cytokines which negates the inhibitory effect on IGF -1 resulting in an increase in IGF-1 production from osteoblasts. Therefore bone resorption is reduced and BMD is increased following calcitonin treatment in postmenopausal osteoporotic women.
